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a reproducing with a high S/N with respect to two kinds J |* 4 **T~T 
of thicknesses of disks even without making the output ! ' f *' — '■ 
of a semiconductor laser excessively large. 
SOLUTION; A semiconductor laser having the 
wavelength of 635nm and a light receiving element are 
incorporated in a module 1 and a semiconductor laser 
having the wavelength of 785nm and a light receiving 
element are incorporated in a module 2. The exit light 
from the module 1 is transmitted through a wavelength 
filter 3 to be made to be parallel beams in a collimator 
lens 4 and are transmitted through a hologram optical 
element 5 to be condensed on a disk 7 by an objective 
lens 6. The reflected light traces a reverse optical path 
to be detected by the light receiving element in the 
module 1. The exit light from the module 2 is reflected 
by the wavelength filter 3 to be made to be parallel 
beams in the collimator lens 4 and a minus 1-st order 
diffracted light, by a hologram optical element 5 is made 

ii^t^ 00 objective fc . len 1 s 6 " a divergent light to be condensed on a disk 8. The reflected 
hght traces a reverse opt.cal path to be detected by the light receiving element in the module 2. 




LEGAL STATUS 

[Date of request for examination] 07.03.1 996 

[Date of sending the examiner's decision of 28.07.1998 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3047351 



mm://wwwl9.ipdl.jpo. Q o.jp^ 2004-02-27 



Searching PAJ . . BI0UI2/? 

[Date of registration] 24.03.2000 

[Number of appeal against examiner's decision 1 0-1 3256 
of rejection] 

[Date of requesting appeal against examiner's 24.08.1 998 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



hm>://www19jpdlJpo^ 2004-02-27 



Citation 



(19)B#B#fW (j P ) (12) A ga U± =4 a ffi . A . 



#H^9- 54973 

(43)&B|H ¥J5E9^(1997)2 ^25B 



#®¥8 -49781 
¥^8^(1996)3^7 5 



(31) «**fci3g#^ ftKW- 137675 

(32) ff 5fe a ¥ 7 (1995) 6 3 5 B 

(33) «$fc*fc£3gH B#(JP) 



(54) [»$|0£3ifc] 3fc«tyKB* 
(57) 

Mitt] *5> a -;H ^ictt&ge 3 5 nm<D*m# 
7 8 5 nmO^flcU— if ta363»H t !8«rt«E*tlTt> 

^tt&«7^;^3»c«tos^$ni]ij ^-;Sr^ >X4 



iS£lt* # RXRCDKlO OL (^ 17 H) 

(71) USA 000004237 

(72) 3&9i# M-Oi ffi- 

Jto£t&iR£STB7#Ht B#«&«c 

(74)ftSA g# ifru, 




( 2 ) 



\/— tf #S COfcb#}fc££jrf -5 d £ © -5^^© 

*-n-Fn©*sg#u— tfcDffi^^m-ifenm- 

<S3fci5©i£#Kig < * D ^7 Aft^gi^iJ J: V> 
X<h, Bfi£ft£a#g©MIB*Dy-7Aft^fSl^£*fl6] 
-T-SfiiUc^ft^tlfc. MI2Sg-:fcJ;tfSg=©if£g£#U- 

<D*m& V— *f ©2ii§ft*5«k Jiflg2Si§=©¥ig# U-if 
©- l^EI^ft^ac: £{;:<}; 0. *-5^«. ME* 
O^Aft^^KJ^ltaE^-©^^-- »f© + i 

-5^ tt^o. mesh— <D¥m#i>— wm&yt&m— 
vx&mmmzmg. ji(iEsg:r©¥g#^-if©mst3t 

tfESfcftfx:? HiS^itTS^y KSB. 20 

6. <^j&ft#&&igft;eitS|j&>n.5ftE&&#©g 
WU-ffiE^ny^Aft^lii^fcJu g*D^7A3t#^ 

^f©+ i ^@»f^sfc«- 1 &iEiifrftic*fu me** 

*i~r -5 SfcE iKH fc ©ft *tT«ffi«3B b T V> S 
c 1 Bfto^y K£a. 

SMS/* ^ mrE#4& > xo^r&g & « £ h u its © 

©Sffi® C:ffiffi4jga&£ J; tf&fi 7 w ;U^JK*«tOI2 
S» 40 



#^¥9-5 4 9 7 3 
2 



©ffiw^ojtEaaff^soKwjt^jjacjB-oii.^ 

I'— tf Otti^O^EAtSft^ S©£*Mfiftfl*Ts« 
fil£:&LTi30. fflE%tttf]&#f*-<Z)¥*#is-- tf© 
fflWI£©>lfiE«a*a»&©fi»#iar©¥a#u— -if 
ttUttftOftEBiKtt^osjfft^egijgagjtg^. 50 



tT&aj-rs toTSs c: t z&mtrzm&m 1 e« 

©3fc^y h*8B. 
[»**7l fflEft^a^fttf. ft*^-*©*^ 
l^— tf OUiWJtt* J: CftE-©%EBttflrt> 5 

as-*. Hn^fa^o^^^-ifcotti^^iyr^^ 

[ffli#JS8] fflE*£*^Rj&««3Klf--A*r'J 

^SDttLT. ffl*l4HB:&©¥*.ttl,~ tfcfflSOfca* 

sa#^6E*©3fc'\y HSfi. 
[0*9(9] WE3t«iB»36»J|-oa(i»#u— 

wjtto*EaaH»*» & tm=:<D*m# u— tf © 

TMffi-T^. fc©T&£ d t ft#^ tr*»*?i 1 IE©® 

•tf ©a«t**fi»-r* *>©t** c: t ft^m t-r^is* 

[0 0 0 1] 

**«S*SO*E««#K:»UEaft«n ttW4ftf j 

[0 0 0 2] 

t= 7^5^ X ^ ©^O-a (' , SffiJPSO. 6mm© 
'^^-fX^oagfcTtt. 2mmCf 

tt. *f^^>X*<&^»feJp$©^^^^ { -^ LT ^ B 

[0 0 0 3] r-f^;HiT*T-f7*43>A^ hf 

^y-r *^utra.-ai«an*©2 7h~2 9hic 

Eaa*lfc«*»**. 02 2 iCttjfcOSfc^y HMoi 

coS^JCfflli, +lJfcH*f3t**»»di. 2mm©f 
-fX^©W4lcfflVi*. tpmitU— tf 1 4 3A^©tbW 



( 3 

3 

^U->X4T¥fT^k$nX*a^5A^^l 4 5 
fcAlff-S. *o^7A3t^f 1 4 5 ©S^TtfiJpfr 
3ttLT^U->X6k:AI*L. SfiJPSO. 6mm© 
7 _tlc*7fc XWX^ 7^6>OSit3tH 

^1 4 5T§j&ft£ + l*IsI*f7t^»tt6.n-5„ 

*n ^5 Aft^sT? 1450+1 ^HSTTttt^mTfe t L 

T»ftl/>X6 ICA&U £«U*3l. 2mmOf-{7 

>X6£2*|$]£{;:SjgU H^D^^ATt^^l 4 

*>(DE.mft<DH>*a{f5&yt¥m i ?i 4 5©Sji7t, 

^1 4 50+ l*lHl*T7tfi. *(cnu^-^U->X4 1 
VfTTtiUTA^T-S. 3iJ^-^U>X4CDSii7ttt 
A-7S7-1 4 4£ift¥73'#&i§U G31^>X14 6 
^SiaLTTt^fflggl 4 7T§7fc$tl£. Tt^fflggl 4 
7tt4»Sd§ 7 , ea5^WU. 7*-*^BHI8«*tt/\-7 
$7-1 4 4T4i;5M1!!i*IW;Mil!!iS. f- 20 

sn*. B£ffi*fct4&M£Xtte>ttft©;R]*& 

7t*w$ o . 6 mm<z>g&&mm-T2>mz£. i;S3*®JR 

5tt, ^D^At^^I 4 5©+ I2t®&mz$t 
U S#»U>X6*»6©att3t***ai. 2mm©St£ 
77 d =s in 1 

»7. i = s in' <t>/ 7t) * 
<f> = 2 7r (n- 1) h/A 
0. 4 0 5t&5. C©*&©a*©*Miam4. t?.' 

= 77.,' =o. i6 4t^s. fie^x, mm#u-*fi 

31£lftU« 14 7 ©»3t«»*l*C!)31fi^5» K8B© 

o. i 6 4«b*»6nr. H4flr#os/N3&»«Tf 
a. Tt&ajss i 4 7 ©sut«wi*o3t^y k&b&ri 

^vHStoe. 1 OttlcffitoS&Bftt&a. =vx 

U— 1 4 3©U*SSSK]e5i&SiMWtfclj. »HJ; 

[0 0 0 6] 02 2 fcwra*©3t^y KgBICte. * 

tT-f^JC^TU, &S6 3 5 nm~6 5 5 nm© 

if£jf!^-5©K*fU «*©3.>/** 
Xi7©^Ttt. 8 5 nm0M*l/- IfSJBH 

-5. «E*©7t'V;' FSBKtt, =i>Ai7 h-^-f X^fctt 50 



' &BB¥9 - 5 4 9 7 3 

4 

fcaa-fSKK* & S^HJR^ £ ftfft U >X 6 

i$®iRs©a^?Ts^-rj*®iRii^*-r-5„ «,t. * 

D^^A^^l 4 5©SiS7ttt^I^>X6lc«tD 
1 4 5 0+i*EJff3tttt»ftU>X6fcJ:r37 ! ^^^8 

1 4 5©¥BD0T&*. *D if 5/^**^1 4 5 an 
'fcRtt©T»«<D/^>fctfU + l*lili>r3KK**LT 

©5r X * 8 ±©aafctt«*aa#eD5 s -r ^ ^ 7 j. ^ 

**. 

[0 0 0 5] 

[*i8««*StL i 5 itSSI] 0 2 2 fc*r«e*03tt 

T*MJB»*«t<ftTr* |WjB«»*o>t. 0 2 4 tt 
*njr?A%¥X?i 4 5®NffiiBr?&«. 024 
(a) ttWfffi*«te7^tt©«#TS6D. + l&Etffftfcfg 
U»*T^»&-lJfc|gjff^^i; 5 . 02 4 (b) tt 

LT7Stt-l&|3tfX©»*t;tM4>-*-s. coif. 

$g#6S«©il5££2 h, SJT^Srn. A#t7fc©&fi£A 
tr*t. mj&mn, . + l*0#r3»*i> tI tt£tT©SC 

(1) 
(2) 

(3) 

"<TmM&&5V t'ftT-^ Xi7 £J? 

i&g 7 8 5 nmfctt^TSiftX Jl?y F&$/h£ < T 
ir-5«S 6 3 5 nm~ 6 5 5 nmiD^l — If 

— 2f. hfVX^©— fit 

T, CD-R£Pftfft*»Bffla>/^ h^X^T&i* 

0. &ft7 8 5 nmTM:7 0X£U:©Alr>£|**dtft£ 

tl-B**. jg[g6 3 5 nm~6 5 5 nmTfil OJSgg© 
##»CffiV>KI**l,*»$§S;h.fcl>. £©£&, «£3(5©7t 
KBBTtt. lEfi3>/Ti7 h^X^WH^a^ 

[0 0 0 7] Ltz&^T. *5tma>m»T^ttm\ts 

^© S /N ^-aSI©Sffijl $C9r>f7i'*S5i^i 



( 4 ) 



#^¥9 - 5 4 9 7 3 



[0 0 0 8] 

<2> -#©fcg©7fc£j§ia£-&£££i;:, flS#©fcg© 

<3> 0 0%aili$-B-^t*t. 

te:#©&fi©7t©- i i ^BJff^^iiS^T 

©DtB-rctOT^^^D^^A^^t, 10 
Jl ii \Z «k :j TgPftTS £ <h 3 . 
[0 0 0 9] 

ffi^T?EMT3Sfi-©¥g#l'-1f<i:. SroSfiTS 
<£ ©fflSOfc t*5t3mncD^«c tf £ ©ffi#Ot£ 

^»n^toTt?.^fii. -e-n^n©*^ 

V — if ©ffi»tt£Sg-£ fcteSil:r©7fcE®«E#l;:iS < * 
EfS-£ i^lrof^ i^— tf ©ffl&f7fc©7££S&# 

eittciO, WE*Dif9.Mfr**7fc.fc.6 
MEJB-©*»#1^— »f©+ l»:Ei>T)t*J:rWttEJB= 
©¥*#l/-1f©aiB3tsm»si:£K:J:»). *3fBSg- 

£9JPV>A:r©%EflfciKW;:«£. -ttl-fnoftE** 30 

[0 0 10] fUT, <kD#£L.<W:, MB*t«U>X 
W^tt«3feEftil^©£«&aifirsiftK:£i;«tt0JK 

0»r3ttlC»L, ttE»*U>Xa»S©ai»*fc#fcttJlt3fc 
A t V^n«3ttEflliiflc©S««3il'r«R(R:£U««IB 
^tWE»*l'>X*«*rr*sM0JKJIto»*fj*ill 40 

[0 0 11] *«M03t^y Kg>ti. ±&Lft£o 

W5<D*m& 6 iUM Lfc* D if 5 A3t*JW © 

+ 1 *ia*WfcSfctt- 1 ifcEJSWfcfcJBUT— 55T©?** X 
^ittS«JSS©g&*te;&©7 s *X5r£|?£-ri>. * 
n^A3M6*^©aa*J3J:tf± 1 'Am^mtxm 
3£©&ACtt#-r«fc©. —*©*«# U—!f©tt*fc 50 



ttbTtti o oxci&fr>aii*j8fW£ti. tt^r©¥9# 

-if©i£gfc2*UTttifi5^ + l*@SfSft*afctt- 1 
£EI«»*#»Sn*«fc5fcRW-fcfT3 elicit), b 
4«*©S/NH:a*&raa*£fcD, *MKfrU-if© 

ffl*"ba»fcrafi*T»*, ?f±«»T&<E»*ff5 

7 8 5 nmfr^diJciOs iiESn >A£ f-f-C X 
[0 0 12] 

ras— ©*jsm] an;, ^se^ojt^y Kga©sg— 
■r**U3tt**jw*a*snT^s. wa-A i ^©^ 

^ttl'— 1f©i&gli6 3 5 nm. ti?a- ;P2 rt©*^ 

if©iSfi«7 8 5 nmT<65. fefi^-f ;|/^ 3 
tt. &*6 3 5 nmOJttSffi64caast. i£«7 

8 5nm©36*eHE£±fcfi*fS-fr.5»**-r*. ^ 

a— ;p i n<D*mte u*»» & ©amftte&g? ^ w 

3*aSU 3U*-;*^>X4T¥fT7t'ft;$ttT*D 
^AJtt^SS^SfcAIrt-*. *Dif5A*fc**^5© 

0. emmOf-f^j' 7±tc^>e$ns„ r^^^ 7*^ 
6 ©£S«f7fcl±*f#> U- >X 6 & tcjgjg L , HOC* □ 

»J U>X4 fcTfWfcfc LTA»t5. 

3 U * U>X4 ©aa%tittft7<r 3 £3® 

[0 0 13] — ^j=l— ;i'2F*g©^^i^— tf^e, 

*. *a^5A3t**TP5©-l"^ia#r3eH:»tBtttL 
T%t$lU>X6 CAWL, S4EJPS1. 2mmOf^ 

A«t5. *Dif5A3e**^5©-l*B*f3tttt3iJ 
^-^P>X4t:Tff*i:bTAirr*. 

>X4©23a3t«&S7-r;i/^3-esitsn, ^Ei?i- 

;U2rt©*ffl3tt^»T5Ktt*n*. *D^7A^|f 
•5. 

[0 0 14] *#ffeW>X6tt. ^6 3 5 nmO»l/ . 
>X6*»6©UJj*3t*«ff*0. 6mm©SS*Mii-r-5 

7tlC^L. iSS7 8 5 nm©«|&l^>X6 34^©ail*7t 
1 . 2 mm©SSS:SigT-5^|-^ £ ^^gjRg 

u >x 6 -5^®iRM©?o€-frs ^-r^a© 



5 v>mii>yttetty)U>X6 iz ± o 74 * ? 7 ±\zm 

5 ©- 1 ^0*f7ttt«!KlU'>X6 IC«t Dt^C X* 8±fc 

ic^-r^n^A^ut^i 4 5 tmrnizmfcHvivT 

^©y^>^fL, - l^HUffTtlCttLTte, ±KizB 
JRSfcilE <h & 1C IH] V > X £ L T ©IS # £T -5 . 

8 ±©^7tffie*2lii7ieo-r-< X? 7 ±©H:7fc&B<fc 0 

©3t® * -Cnmm £ (3 S^F b < T -5 £ t £ 
[0 0 15] 0 2te*ny7A3fc#iSH 1 5©»r®©i£*: 

7? 0 =c o s' (<t>/2) cos' 



( 5 > #§^¥9 - 5 4 9 7 3 

8 

i#.t2imytv>%)m\m'p-t2>. 02 < a ) 

77i«9±|;s i O, 1 0£ifcS3-&Tf£g3L*:«-& 
02 (b) li^^^lfiHJiyf^ut 
ftSSLfcJf^T&S. <tf&e»t)^SSCtt2tt©7^ 

02 (a) -m. lftS©?* h7Ai7 
*JBV»T«* 1 l&<Dmm£ftl,\ 2#§©7* 
££fflV>Tg«ei2. 1 3S5O«SSrfTp 0 02 (b) 

3">2f£fr^. 2tfcB©7* K^X^^ffl^T«S«l 
10 6. 1 7SCOX-/5 1 >y*fT5. 

[0 0 16] COtf. #a©K3F*fctt«!*th/ 
2. B«T*£n. ASOfc©&:S£A tnt, SjM^t? 
. . +l^HISf^77, t , - l^BSf^rj-.HmTO 



(<J>/4) 

7?,, = (8/7t' ) s in' (<f>/2) cos' [ (<*>-tc) /4] 
77-. = (8/tc 1 ) sin' (<*>/2) cos' [ (<t> + rc) /4] 

<f> = 2 7t (n- 1) h/A 
08*.fc£h = 2. 7 6(im, n= 1 . 46®tf, A = 6 20 
3 5 nmtMl/TIJ* = 4 7rTS-5*^ 77, = 1. rj,, 



(4) 
(5) 
(6) 



= 0, D., = 0t^D, A = 7 8 5nml:«LT«* = 
3. 2 3 7t-C&3ji>i=. 1?, =0. 085. 77, , = 0. 0 
2 3.-7?., = 0. 6 8 6 £fc.5. Z\<D^<omk(Omm 
A=6 3 5 nmtC^bTttTj.^l A 
= 7 8 5 nmt^bT^a7J- 1 , =0. 47 1t&5. 
[0 0 17] fi£oT. ifc&6 3 5 nmlCgSLTli. 5^ 

T^fX* 7©S^^T^<i2®*fT5^tt>pJ«g 30 
— iSI7 8 5 nmKBSLTte. =Ei?3.—)V 
2F*g©¥g#U'— tfWffi^iiSt©^-;/ KgEtHOU 

ttS^CDJt'N-y Kg@©0. 4 7 1ttS:5*i, COi 
^T-abniiT^ X;7 8 ©S4fl^oS/Nli^f®T 
bfct^. ^i-;u2rt©&tttft^©§ftgjjt 

2ft©¥«#l'-1f©m7J£iI?ft©}fc'\y Kg@©2. 
1 2^fC^5i6-5) ! ^S73<feS7j^ ^CDS«Tfen«ifBJw 
^gpJ&T-fc*. ^fc, ^J=l— ;i/2ft©¥»#U— tf 40 
©&5te7 8 5 nmT&-5fcJe>> Xi? 8 7}<iiiBM:3 

[0 0 18] 0 3te*D^7Aft3*Sii ; ?5©gr®©:£#: 
0T&-5. *f^J^>X6 0#3aa<£2 a t Ufet^, ^ 

&IS©/t$'>tt£ftj:D/j\$i,Meg2 b©ffi«rt»;:©* 

»*anTV»4. l§2bO®Ji#l.tH &fi6 3 5n 
m, 7 8 5 nmnrnt^aif^I^yt^m^ 5 &5t±iz& 
$£-?T. ifi6 3 5nm©7tH tS2ai!Dl 
^©^KfcTtoT^Di/^Aft^?^ 5 £ 1 0 0 % 
3i®U &ft 7 8 5 n m<Dftte. it(S2 b ©^F*9Tte 50 



(7) 

*D^7A^f5T- l#tU$rft£LT6 8. 8% 

#iHi#Tsn, as2 b©®^Ttt±<i5]©fsn7ii«j. 

#^>X6©jij£Sggi£f trst. &fi6 3 5n 
m. 7 8 5nm©3fcC&TSSl5ai$fc^n3m. ^-fve 
na/f, b/fT4A5n5. «A«f=»2. 6m 
m, a= 1 . 5 6mm. b= 1 . 1 7mmit5t, a 
/f = 0. 6. b/f = 0. 4S£tL2>. 
[0 0 19] [f-©*IM] 04IC. *»fl©^ y 

-Jl' 1 ftO*i*V-1f Oltfttt 6 3 5 nm, ^>?i- 
;i'2p«g©^«:^-»fcD&S«7 8 5nmT$5. 

sSS6 3 5 nm©3K«(3i^±icSiBd 
*, ft*7 8 5 nm©3tt*HBS6±lcfi#S-a-««es 

f^. tya-JHfiO^l/- tf^e,©ffl^»i& 
S7^;i'^3$Siib. nu^t— ^L'>X4T s Fff7t'ft: 

ft^m*! 8©+l^[5i»r7fc«jR^tLT^U>X 
1 9 CAItL, SSiP^ 0 . 6mm©7 r -)' Xi7 7±lc* 
ftSn*. x-YXi7 775>6©S»^»i^k>Xl 9^ 

-5. *P^7A3tf|fl 8©+ l^|5ISf^«nU^- 

4©gj0fttei£g:7-f 3^Siib. tya-^Hffj 
©^ffl^#ST*S3t^n*. ^i-^rt©* 
^ft: U-if 7)^ 6 ©ffilt?ttt&fi 7 -f 3 TfiSSft. 
3'J^-^U>X4 T^fTftftSttT^D^ATt^SSI 
^ 1 8ICAWT-5. TjsDy^A^^l 8©§i®5m 
W-n%tLXti^U>Xl 9JCAWU. S«J¥$1. 2 
mm©7a^8±l:M$ft5. x>C 8 7J>f,©S 



( 6 

9 

Sii^ttn 'J U>X4 fcWftfc UTAUT*. 

5A^«fl 8 £*t^U>Xl 9ht. 7?faX-^ 

[0 0 2 0] ^U>X1 9te, &g7 8 5 nmOti®) 
1^>X1 9^6©ttilt^t*W$ 1 . 2mmOSffi^SiS 

?zm&±vz&mwmzn-*,m-rmm>isig:&GL. * 10 

n^^ATt^^l 8te. *a^7A)fc^f 18© + 
l^lslSf^tC^L. 6 3 5 nm©Mtl/>Xl9* 
SOtiilt^JP^ 0. 6mm©SS^SiS-r-5fSfC4i; 
•5«®JRMi^U'>Xl 9^T-5^®iRSC9f0$-n' 
*i«-r3»iii«RJIt*r*. ft^>T. !lS6 3 5nm0*. 
D^AItlfl 8<D+ l^ESr^tt^^>Xl 9 
KJcOt^X* 7±fC^JRST*3t$n, Sfi7 8 5n 
m©*D^5A^^l 8©Sil7ttt^^>Xl 9 
KiD^** 8±t»UKMT*^$nS. JfrD^A 
Tt^St^f 18B, 02 3 \Z TFi-t # 0^7A^lfl4 20 

U + l&E^ftO^X^ 7±©*7fc&g£g^7fc© 

t^X^ 8±©^7^B«fcDifi:?tt3;i<i:a<T#. 
[0 0 2 1] 0 5«/l>n^7A7t#^l 8CD»fHOi£ 

*e3t&£. mm&mmvi-T?te.<®<z)£oiz4 wvvo 
T^fz-i&m&x<D%}m\m.'>-?%. 05 (a) « 

#5X3*52 0±tS i O, 2 1 &m&2l±Ttf?&l,tt 
135 (b) tt^7XS«2 5Sl7f>i/ 

hVX^Srffl^S. 05 (a) Tte. lftgCD7*hV 
X^S:ffl^T«S^2 2®><Dmmiftl>\ 2&E<Dy* b 
VXi7$-fflViT«l«E2 3. 2 48B©i#S£fT5. 05 

(b) Tte. ltfeSO^* K-7Xi7*ffll.iTfS®2 6gB 

^2 7, 2 8S50DX<;/^>£> r £fT'5. ^Ott, &©GD 40 
H^SfcfclgSSfch/^. jB*T*6n, ASOtOiSEg* 
AifSt. Sig^T?. , + lifciaSr3Mtj)4 l . -l& 
\5iViMmv-, it (4) ~ (7) 5£T-5-*Sft£. #l;Ltf 
h=3. 45/im. n = 1 . 4 60tf, A=635n 
mlC^UTtt<t>= 5 7r-C&5^£ 77, =0, 77, , = 0. 
811, 77., = 0 A = 7 8 5 nmlcft LTli<t> 

= 4. 0 4 7j. =0. 9 9 5. 77, ,=0. 

0 0 2, 77- , = 0 . 0 0 1<ifc5. CCDS-^COffiSOflJ 
m$hm*. A = 6 3 5 nmKfcfLTteT?,,' =0. 6 5 
8£fc0. A = 7 8 5 nml:SLT«7),' = 0. 9 9 0 50 
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[0 0 2 2] «^>T. SS6 3 5 nmKKLTtt. ^ 

gyt&temftvyt^y hssoo. 6 5 8«ic&*a«. 

^OiSTifen«T^ X* 7 0S4fi#©S/Nm 

%m*m%<ox^y vmmtmvT'&ztz&izte, 

Ol. 5 2fgtC?Si?)S^Sdia&^*t, COggT&ntf 
^BIC^S^ItlT^S. — ifcS7 8 5 nmlCKLT 

«, x-YXi? 8©s^m#©s/Nttaaii^igsTa& 

«T8r*. -r-r X^ 8®B£j£l?Ttt<BfltefT5£:& 

&g«7 8 5 nmTJ5fcl!i, Xi' 8*«iii2S!3 > 
/t£ Hxf-X^O«^fCbH^Pl«ET*^. 

[0 0 2 3] 0 61**0^^7^^1 8<DmW<Z>£: 
#0T&5. *M&k>Xl 9©#2&g£2 a t Lfct 

ffi*ii<&K 3 0 d*. Cin<t 0/J\£Hiig2 bOffi^lc© 
*MSnTU5. ttft7.fJk?JR2 9te. M6 3 5 
nm©7fc£«Kf££K:aig£-t*\ &g7 8 5 nmCDTtS 

&S6 3 5nmK:*fU i6S7^;^Jg2 9*5«k?j:fi[« 
S«I3 0 5jiS7T£i35^*$ii*7tO&=te^*2 Ttfc 
PS-r-5»ir«:-r*. ffc^S. Sg2bOI«Jt.? 
tt. jfc&6 3 5 nmOTTjfi^Dy^ATt^^l 8 £5S 
i!7 8 5 nm©7^«*D^7A7t#^ 
1 8T^trSlt$n§. S£^T, fig 6 3 
fi. *S2 aCD^rtO^{ct)^oT^D^7A7t# 

8?+ ljfciHijjTTfctLTS 1. i%**tu*f$n, 

fig78 5 nm©7t«. SS2 bCD^rtTfi^Di/^ 
ATt^^^l 849 9. 5 %75i®j§L. ti2 b©SS^ 

fl-Ttt^jgiaLfc^. M^nu>xi doMAmmz f 

tf^i. ift§6 3 5 nm. 7 8 5 nmOmzttT&^i 

wmmumt. ■enftia/f, b/f-c4-Af.n 

#lx.lff = 2. 6mm. a = 1 . 5 6mm. b = 
1. nmmint, a/f = 0. 8. b/f= = 
0. 45i7i-5. 

[0 0 2 4] *D^7A7t^^5tt, ^X^^/^^ 

^5. *D^7A3t^^l 8t>. iSS7^;P^M2 9^ 
^•©g|5»«. X7X7 t 2/^Sfett^7XJ-«tS-<^B)c7^ 

^5. is*. •?-n-en3iffe^>x6. 1 9±\zmm 

[0 0 2 5] 0 7 (C. 4:Xn®3£^7 Kgg(D^iS0iJt 
ffil' i *&S7')';i/^O^J5£S:^T. 0 7 (a) 
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^3 4^bTft5 0-&t)i*fct)OT*-5. &S6 3 5 n 

m<D \MK 3 1 «. mn#g>mm 3 4 \Z A&3 4 5 

AUU fcS^fcMiSLTitjfrt-S. 8 

5 n mOASOfc 3 2(1 Sf @##J1& 3 4 ICAU^ 4 5 
STA&U {SS^±ICSS*$nXxtfT^riSl^9 OS* 

tfe>n*. 0 7 (b) 3 3«, 

0>;tf7X©:7*D>.y:7£^§fMUil&3 5. 3 6S^bT 
BiS 9 -^fr-frfc 3 5 nm©A»5t3 1 

te. ^f^^IS 3 5 2 2 . 5 KTAStL. fj 1( 

HSS£Ka«UTltirr<5. — ffiS7 8 5nmOA 
tO£3 2te, mW,#£mm3 5, 3 6»:iA#*S2 2. 5 
gTASJU niHJS«^JCSI*SnTjiff^ffil^9 0 

[0 0 2 6] 0 7{C^-TiSfi7-r;i/^3» 3 311 &g 

6 3 5 nm©7t£««5S±tC@ii$-g\ j^S7 8 5 nm 

ifcfi7 8 5 nmCD^$:H«^(rSja$-B:, Sfi6 

3 5 nm©7l££tf S^(CSI*$-&S<t ptc^ft^ff 5 20 
iifcplffi-r*^. cinsrffiv^^-g-fj, 0iisj;iy;0 

4 0tya-Mrt©^l/- if©i£g£7 8 5 n 
m. ; E>'a-^2rt0^l/-ifOt5$ 6 3 5 nm 

2fft £ 5*-f X ;7 jfift c, ©£#t;ft©<lft;fr|6jj&t|^ 

£<i: i fenJg6T&-5. taj^fcT, igfi6 3 5 nm©7tte«7t 
tf-A^ygy^KPflBtttLTAJ***. tft7 8 5 

[0 0 2 7] 0 8 id, &9t9Wjft'\* f F£BO|fclt0|£ 

fflS3 8£JRMLfc/\y*—s;3 9i, /V.y7— v?3 9 
©^SKlCX^— tf4 2 Srt*^^(te*lfc[USr*S^4 

4 0i5«t^P^7A7t^^4 lte. ^5AS«±tC 

5 i O, T?/^>#Jgfi£$n;t«iiT&tK A&bt©- 

3 7^e.OUJ»^«. 0$t&^4 0TSi§7^t± 

-?4 i zms ott&mmv-z:?** xmzfafr?. ^-cx 

TF4 1T± l^lH]^tbT*<J4 0%75t|UjT$n» [Uift 
^4 0£giBLT7t&ffiS§3 8T:SJtSn5. 

[0 0 2 8] 0 91:. ®8<D : E~S3.-JUZiH-}2>!tm# 
U— tf 3 7©7t&fflg§3 8 ^CDHg^Sr^-r. 0 9 

(a) te#7A©$7-£jaufc^-&-e&.5. 
— *f 3 7(4. ft&{ijgg3 8±tCt-h-»i74 3£?>L 50 
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Ttt«sftTv»*. ^fri^-if 3 7^e,fi9^{caii*$ 

nfcfttt. ^7XOS7-4 4 •?K%2nT±J5\Zfofr 
•5. 09 (b) teTfc&tBggfcx^^TJBjfcS 

nfc*7-MH^T«55. ¥3?#U~if3 712, 
^ffiS3 8 lCX->?>^TJBfi£$nfeIHIg6lCfSfi$tl 
*m#-U-1f 3 7 fr$M*\Ztii%2 tlfzmz, 

[0 0 2 91 01 0 (a) ICESrte^ 4 0. 01 0 
(b) \Zftaif7J*fti£mT4 l<D+&ffi<D/1fr>£* 
tl-ZtlTfiT. tsJSTte^ 0te4>'frttiS©®J®4 5 £©* 
/ti'XMrTS. tf 3 7^t,0DHlS*5t(i€g« 

4 5©rtgB£ffl«3. 7 f -rAi7^&©SI*Jfe(ifiH^4 5© 
*n^?Am?4 l te^y^ 

[0 0 3 0] 01 1 IC. ^Hjg3 8 ©^SB©/^ > 
t. §3tSI5±©^A#s/ KCESSSt. &SS©|5]Jff« 
^40OSig^O3"&. «KO^D^7AJt#^4 1 
©+l*E9r^«. 3»S!lsnfcS>tgK4 6~4 8±tC 
7fcX#-y h5 6£j&f£U SKO^P^7A^If4 
1 ©- 1 ^EttrTtCl. 3#t!)£;ft£g7fcei54 9~5 1± 

0CD+ l&0#?7fc©3-&. «gS©^D^^A7t^ : ?4 

i o± i *ia*?3fett, -en^n§7tgf 52, 5 3 itot 

A^yh5 8, 5 9$-}gJ5eL, aKCDI§l*fl&^4 009- 
l^ESfTtO'S'fe. ^BSO^D^^ATt^^ 4 1CD± 
1^0*f^«. ^n^nS3fcSI55 4. 5 5±(C7tA^y 
6 1«)Jt5. f«4 6~4 8. 52, 5 
4 (4*7t^©^*ICfiMbT*5 »3 . §7fcBB4 9-51. 
5 3. 5 5 tt*7t^©M^Cfi® LTV^S. §7tSB4 6 
~5 5^6>CDtti7jS:-€-n-€ r nV4 6~V5 5TSt)f 
t, 7=j--AAKa«^(4^fll(DA7}?y ht-rXSCi 
0, (V4 6 + V4 8 +V 5 0) - (V47+V49 + 
V5 1) OSI*»6ft&n. H^y2^HfI^(i&43]© 
3bf-AffilC«tO. (V52+V53) - (v'54+V 

55) ©i£ga>s*i£.n-5. ^ xi7(Dn^.m^ 

(i. V4 6+V4 7+V4 8 +V4 9 +V5 0 +V5 1 
[0 0 3 1] 0 1 2tc. ^^^CDTt'Sy KgBOHigfll 

—^6 4i:. A-y7— -^6 4 0SfiB^^(t^n^(g7ttt 
^D^^ATt^^e 5. l/4j$Sffi6 6^6.«|J5£$ 
<§7ttt^P^7A^#^6 5tt, 013(C^-r 
iolC. ffiH5fttS:Wri.n^-^iJ^^ASffi6 7± 
\Z7n h>&&mm6 8 tffiftfflffitM6 9T/t*>riti2 
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6 2fre><Dmmjft\*. <l%tt*njr7A3fe¥X?6 5\Z 
#ft<t:LTAS*LT£Tj§i&U l/4j£fi«6 6Tit 

•*£*>£©,£&#«, l/4&««6 6TnM^iit 

3*lTft&£ti§§6 3T§ftSn-5. *W#l«'-Hf6 20 

3^©||g^glte0 9£|5|*rr&.5. 
[0 0 3 2] 01 4l£fiftte*D^5A^g|^ 6 5 CD It 

tim*©/** 5 

«Eac?Offi®7 0~7 3 (C^»J$tlTV>-5. il^t 

tf 6 2d^OtfJ^O(i^lp]tSil^|pIlr^5t$n 
T<^£. 01 5IC. ftt£fflg§6 3(D§7ta5C9A^>,l:; 
§3£BB±©7fcX#y h©ES£^-f. IM*Di/7A 
*4t*^F 6 5©«I&7 0^^<D+l % Ammmt, 2#td 
^n^§7tSB7 5.7 6 ©^SISgLLKftXtfy h 8 3 £ 
JgjE£U mm,7 0*^0- I^@»f7t«^g58 2±»C 
ft**-;/ h 8 7 £j&fiTf flratt*D£r?A3fc¥X? 20 

6 5®i«7 1i^O+l^|sI» 2#tj$nfcg 

yffin. 7 &<D#Mm±izytx-tfy hs 

ffl«7 l*&©-l*0iff3lfil43S3tt»8 l±fc3tX#y 
Sfc. flBfctt* 0^5****^6 

5 <dm* 7 2*6©±i ^ssf^tt, ^n-^nsftas 7 

9, 8 2±IC^#^H8 5. 8 0^7 3 

#s©± i*B#f3tn. ^-ti-en§^8 o. sue 

^#fF8 6. 9 0 gftgB 7 5 ~ 8 2 

6coffl^*-t-n-env 7 5~v8 2T«t>Tt. 

A^RSfll««^AO7-=l-«c(Cj:0, (V7 5+V 30 

7 8) - (V76+V77) ©Sd¥*> 5*1, Yvv 

9t&mmmt'6$s<o7y ->a.yjvm\zj: o, v 7 9 - v 

8 0©jS#^e,#&n^. ^^©SSifS^ 
te, V8 1+V8 2C9«gji>i&#sn.5. 

[0 0 3 3] 01 6»C. aMBH©^? KgM©*iE0iJ 
£#&S!©3fcia&Stx.Y X* fCigffl l&I^C^ya-;!, 
©#tJ*£^-t. CO^ya-WJ, #9 1. 

ft&£tiS§9 2. 7-f^DyiJXA9 3. 9 4*iRiWUfe 
/t^ir— v9 5 /^^-ir— i?9 5CD^g5{CX-^— #9 
8*J*^TtttfSnfc<»fcttH*T*^9 6. *D^5A 40 

SI 3fc«-Tfli3ttt*py5A31fi**TB 5tm«HX>m 

1f 9 l*»S©ttlltttett. ^D^AJt^Q 7SI&8 
0 U (g^ttHJ&rtS? 9 6 KUBfci LTAW 

U *D9 O^dtSigUTx^X^tc^*^. TjTsirf* 
e»©SW7t(D5^. *%j£&©tt8X£j|ft%jA£-©*!) 
8 0%tefiIft&[5I$f&^9 6T± l&EHWfc&LTB#r 
*n. +l*@JfrJttt-7-f ^d^UXA9 3. -1*0 50 



> 4$HPF9 - 5 4 9 7 3 

14 

Sr3ttt-7-<^D7' , JXA9 4Sr^LT^tBS9 2T§ 
ftSflS. *3&££®J9 9 0Xttff%tt|gl8r1*-? 

9 6*aiUT*Dir5A3t**f 9 7ICA&U ±1 
^BJf^i UT» 1 6 Xtflslgr StrOt&fflgg 9 2 T§ 

ttsn*. *i»flc^— #9 i©7t^ffiig9 2^wmmm 

10 0 3 4) 01 7 (a) fcjg%ttl3*r«?9 6, 01 
7 (b) K*Dif5A*¥**-9 7©^#«©/**>S 

Wffl'— tf 9 l*5©tttt3fe©a%:&ffi)&£jK&:2rffi|lc 
RSSnxn*. *n^7A3t*3|f?9 7 

#>fi{C©*./^5'>*^-L. Eg-pcofg^ 1 0 0 ~ 1 0 3 \z 
»fflSftTlr»*. 5VX*a»S©R«#3fc©3S. «3ttt 
E»f*?9 6 ©gj®ttttSI«c 1 0 0-1 0 3 ©|*98B£ a 
t> . iB^ttEHfftt-? 960±1 *IslSf>t«®® 10 0 — 
1 0 3CQfl.gB£jIS„ ftafjAyt^m? 9 7QM1 
0 0. 101 ->XCD|SI<6RttCD/'?^ 
b.' + ljfcEMff3ttt«UT»4iai'>X, 

[0 0 3 5] Bl 8IC7>r^Dr'JXA9 3CD«j$«^ 
"T. V-f $rnrUXA9 3tt, =^0^7X07Dy^7 
1 0 7. 1 0 8 SrrfhbTHA 0 -&*5i±£: fc 
©Tfc-5. Afcfftl 0 4®POI%^Bg|«^J|JKl 

0 7 ^SK3S^lcaiUTaiWt lOStftO. AWft 

1 0 4©sa%j£&ttgftttt£«Ki o 7. 10 8T- 
IBKKSfe^fcKtfSnTKItttel 0 6ifti. ^-f^D 
^ ,| JXA9 4 0«jE£t>nfi|Tft«. 0191:. fttfetHS 
9 2©a*«©^>t. 3Wt»±©3tX#y h©E« 
*7r:t". M^ttHSftS? 9 6*^6©+ 1 ^ESf^tt. V 
-f 9 nrUXA 9 3 *^?tLTlMtS^C» 
BiSn. Si§3t«S3tg8l 0 9±{C^X^2/ H23, 

RktrnzgytM 1 1 o±tc^^jj?«> n 24 £^n-?n 

Mf&TZ. Sfc. fl%tt|gmtt7 9 6^&©-i*|a«f 
3ttJ4, v-fJn7'JXA9 4*MftLTSMiS 
Mig^ttS^SP 1 l lis:*^*^ h 
12 5, SJW5fettS^a5l 1 2±lC3t^jRy M 2 6* 

■en-enjgjsSTs. — ^, *D^7A3t^f 9 7©ffl 
*ioo. i o i#e.©+ l^Ej^tt, 3^fij$nfe 

13-11 5±{C^-n-?n3tXJ«-> hi 2 7. 
1 2 8 Sr^figL., ffi«l 0 0. 1 0 1*»6©- l^clHJf 

Ttfi, 3^fij$nfc§^g6i i6~ii sijc-^ti-en 

#X#?H 2 9. 1 3 0S»*t5. §JtgKll3~ 
1 1 5tl«^©ft^rizttBLT«0. §>tg5l 1 6~ 
1 1 8tt*>tjS©W^k:tt«LTl»*. Sit, *D^5 

Aft^m? 9 7 ©ffl« 102*^0+1 *iaSf tttt, -5- 

n-etiS3ta5 1 1 9 . 1 2 2±\zytx#v b 1 3 1. 1 

3 3£^/&L. 0 3*»6©± l*B8r>ttt. -en 

^n§^g5l2 0. 1 2 l±C3t^*y hi 3 2, 13 
4SrJgfi£TS. SJfcSBl 0 9~ 1 2 2;&>S©HJ2j£^-*t. 
fnvl0 9-V12 2T*bti, 7*-*^R«« 
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mt'AXKDXtfy h-y-fXfetCiO, (V113+V1 
15+V117) - (V114 + V1 16+V118) 

7)Umz£ 0. (V119+V122) - (V120 + 

vi 21) ©s?ga>e,*§e,n-5„ t^x^r^ 

(V109+V111) - (V110+V11 
2) ft 6*1*. 

[0 0 3 6] mi&£Zf®4iZ7fi-r&&m(Z)yt'\y Kg 

[0 0 3 7] [Sjs=©niS0y] a 2 o tc. ^jbh©*^ 

6»C«, tft, ?-rX:7;^S<Z>KS#7fc££7t 

-r*&fflft^5sa<rtig£ftTus. *^p-if i 3 5 

©&fi«6 3 5 nm. ti^a— ;H 3 6ft<D¥m&U— 

&S6 3 5 nm©PM7fc£K«5c£ 
3 5 nmOSfgft&Jctfifcg? 8 5 nm©7fc£{5«5££ 20 
JcSM^-a-^ffii^Sr-rs. l/4&^ffil 3 8te&fi6 
3 5 nmt;:#bTS5IS8fJ-£ttT^-5. 
[0 0 3 8] *M&U~ f 1 3 5^5©ffiUftli. jfcg 
1 3 7 ICP<Ift<!:LTAStUT£T3i§U 3 
UX-^U>X4T¥ff^b$n. 1/4»M13 8 

Titigiii^^ e. RMft $ tiT * p ^ ^ j±yt¥m? 

£UT#*fc&l/>X6»::AttU MJ^^O. 6mmOf 

-fxi? 7±tc*?t$ns. r-fxi' 7 

4&g«i 3 8TR<i^e.it^<l^tcS!^$ti, ny 
^-^l^>X4(C^fr^<!:UTA«-r-5. P'J*-*U 
>X4©Sii3tfi, 817^^1 3 7l:SMtLT 
AUUT£T£#t£ft, ^a—JH 3 8 rtCD^fcHft^ 
^TSiftStl*. — 7j. ^^ol-JH 3 8F*gC9¥3l#l' 
— tf*»&OttJlt)t»±a*7^;^ 1 3 7TK#S*U 3 
U*-*^>X4TWttM;;**U 1/4MS13 8 

te5g®ft£LT#^>X6l;:AS*U IffiffJl. 2 

^^SJCAIt'r-S. *P^5A^fff 50-1^; 
0*r3tttt, l/4tt£ttl 3 8T»nfllJie*»6»I©*n 
M>£(CSe8l$n. 3'J*-*U>X4K:¥fT7t£LTA 

3 7T£gt$n, tya-M 3 6 rt©&tfj7fc^3iT§ 

^T— f£S»j$n-5. ty^-JH 3 603fiS 50 
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6 6 SiiLtfeOTi&S. 

[0 0 3 9] [^E3©HiS^J] 0 2 1 t. ^XQg©?^ 

ra«ffl3t**38«rtK*nTV»S. iya-JH3 9Ci 
0*SW»l^— !f©ttfitt6 3 5 nm, »f 1 4 

0©&gtt7 8 5 nmtSS. Scl7^M14 1ll 
^6 3 5 nm©7frfe<fctf&g7 8 5 nm©PI«Sli 
K^±fc:SiISi3\ i^fi7 8 5 nmOSOBteSK \$fZ± 
{ZRHZitzmZZ-tz. l/4fi!fil4 2HKfi7 
8 5 nmlC»LTllRtt*ntM5. 
[0 0 4 0] t^a.— ;H 3 9AO¥&#l'— tf*>e>© 
tiJI*7ttt&S7^;i/^ i 4 i £Siau 

X 4 1? VfTTtft; 3n. 1/4SM14 2 
6 * Rd7t £Jg& $ tlT* P ^ ? 5 C AWT 

«. *n^5>^3t^*?5©ail7ttH:Tff3ttil/T«* 
U->X6 ICA&U. 81SJPS0. 6mmOr-fX^ 7± 

*i8»rtl*K:»iBU WZfftWf ? Ajft^m? 5 KAITf 
•5. tfn^AJtt*** 5«Daffl3tttt. l/4»««l 

4 0gjg)t«jgS7^;^ i 4 i S:@i§L, t-; a -;i, 

[0 0 4 1] -7j, ¥3£#U~~tfl 4 O#>£0tfJjtf7& 
14. 1 4 lKlSfl&fcibTAItbT^TE 

wati. ay*— ^i^^TWflMban. i/4« 

fifil 4 2Titm7£fr5n<B7t£Xtt£nT*0 jf? 
Aft?*? 5 (CAtfTS. *D4f?A7&¥*?5<Z>- 1 

*1. 2mm©7 r '<X:7 8±IC*7t£tt-5„ f-f7?8 
* i 60S»7ttt5t#«jU>X6*jSlR]*tcaiaL / , HOT*: 

©-l<fc0»T3ttt. l/4jftfi«l 4 2Tn0l7tt*6lt 

ummz^^n. ^')^-^u>X4\zw-ff^ttvx 
Ai*-r*. ^'j^-^^>X4cosia7ttt, iss7^f 

* 1 4 1 lrP®7tttTA#tbT±TMjib, €ya- 
;H 3 9rt©«tB>|fc*J!5T$7fc3ft*. /J>D;7*7A7t^ 

n-5. t-^a-;H 3 9©«ifig«v 01 2 iCgftya 

[0 0 4 2] 0 2 o*«to:ig2 i ic^-r*^^©7t^y 

[0 0 4 3] 
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[SEE W±»C5B^«fc3»C, *»^yH 

7c#Si^£#U !fa>£fflSfLfc*D 
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